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DESCRT 




Device for controlling spray channels in dishwasher machines 



5 [001] The subject matter of the invention is a dishwasher machine with spray channel for 
spraying items to be rinsed with rinsing liquid and especially a device for controlling these 
spray channels. 

[002] Dishwashers with spray devices which operate with rotating spray arms are known. 
10 Since the rinsing container in conventional dishwashers usually has a rectangular outline, 
whereas the rotating spray arms have a circular range of action, the respective corner areas 
can only be inadequately sprayed with rinsing liquid by the rotating spray arms. In addition, 
rotating spray arms have the disadvantage that the rotation of the spray arm can be hindered, 
for example, by items to be sprayed which have entered into the movement range of the spray 



[003] Furthermore, dishwashers with spray devices are known in the prior art wherein the 
items to be rinsed located in the rinsing container are acted upon by rinsing liquid by means of 
fixed spray nozzles or sprinklers. These spray devices have the disadvantage that they project 
20 into the interior of the rinsing container and thereby reduce the space in the rinsing container 
which can be used for the arrangement of items to be rinsed. Furthermore, the known spray 
devices only produce uniform spray jets which is disadvantageous for the cleaning effect of 
the items to be rinsed. 

25 [004] It is thus the object of the present invention to provide a dishwasher with a space-saving 
device for spraying items to be rinsed wherein the rinsing liquid is, on the one hand, sprayed 
in the rinsing container as uniformly as possible to efficiently act upon the items to be rinsed 
with rinsing liquid and on the other hand the spray jets produced as variable in order to 
improve the cleaning effect of the items to be rinsed. 



15 



arm. 



30 



[005] 
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[006] This object is solved by the device according to the invention having the features 
according to claim 1. Advantageous further developments of the present invention are 
characterised in the dependent claims 2 to 10. 

[007] The dishwasher according to the invention has at least one rinsing container and a spray 
device for spraying rinsing liquid into the interior of the rinsing container wherein the spray 
device comprises at least one spray channel which guides a rinsing liquid, which has openings 
for passage of the rinsing liquid on a side directed towards the interior of the rinsing container 
and two open ends via which rinsing liquid can be supplied in a pressurised manner, wherein 
at least one distributor is provided for regulating the supply of rinsing liquid to the spray 
channel. 

[008] An advantage of the dishwasher with a spray device according to the present invention 
is that no moving components such as spray arms, for example, are required to distribute the 
15 rinsing liquid in the rinsing container, thereby eliminating any motion-induced liability to 
breakdown of moving parts in the rinsing container. This has the consequence that, for 
example, any falling items of crockery no longer disturb the spray distribution of the rinsing 
liquid since no more mechanically moving parts are present in the rinsing container whose 
range of movement could be impeded. 

20 

[009] As a result of eliminating the need for rotating spray arms, the advantage is furthermore 
obtained that the space in the rinsing container which can be used to arrange items to be rinsed 
is enlarged. The crockery items can be disposed extremely close to the bottom, top or wall 
area since free space for movement of a rotating spray arm no longer needs to be taken into 
25 account. In addition, the freedom in the arrangement of the crockery baskets located in the 

rinsing container is also greater since no space requirements needs to be taken into account for 
rotating spray arms or components for distributing the rinsing liquid which project from the 
bottom, top or wall areas of the rinsing container. 

30 [010] The advantage of controlling the spray device by means of a distributor in the 

dishwasher according to the invention is that the spray device not only produces uniform 
spray jets but by regulating the supply of rinsing liquid supplied to the spray channel by the 
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distributor it is also possible to produce different spray patterns which improves the cleaning 
effect of the dishwasher machine. The spray patterns can also be configured as variable with 
time. 

5 [Oil] Another advantage of the spray device of the dishwasher according to the invention is 
that the length and width of the spray container no longer need to be constructed as 
approximately in the ratio of 1 : 1, as is required, for example, in the case of a spray device 
with rotating spray arms, but it can be configured in almost any shape since the spray 
channels can be correspondingly adapted to any shape of the rinsing container. 

10 

[012] The pressure build-up and the pressure build-up of the rinsing liquid supplied to the 
spray channel is regulated by the distributor. In this way, the intensity of the spray jets 
emerging from the spray channels can be varied. Since the spray channels each have two open 
ends, rinsing liquid can be supplied to the spray channels from both sides under different 
15 pressurisation in order to obtain a "moving jet" or a spray pattern. Thus, spray pressure 
maxima can migrate from one end of the spray channel to its other end. 

[013] The spray patterns are formed by the different pressure distribution of the rinsing liquid 
in the spray channel which is obtained as a result of the time variation of the pressure at which 

20 the rinsing liquid is supplied via the two ends of the spray channel where the liquid pressure 
produced at one end of the spray channel by means of the distributor is different from the 
liquid pressure produced at the other end of the spray channel. As a result, jets of rinsing 
liquid of different strength emerge at different pressure from the openings of the spray 
channel in the interior of the rinsing container. The supply of rinsing liquid to the spray 

25 channel at variable pressure, i.e. by means of a pressure sequence and pressure control 
monitored by the distributor consequently makes it possible to produce different spray 
patterns, which can be adapted to specific items to be rinsed or degrees of contamination, for 
example. 

30 [014] Loss of flow is minimized by controlling the spray channels by means of the distributor 
directly before the entrance to the jet tube. For this purpose, the spray channels are preferably 
coupled by means of detachable connecting elements at both ends to the distributor and 
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thereby connected to the rinsing liquid cycle, especially to the circulating pump. A plurality of 
spray patterns can be provided by means of a corresponding rinsing program selection where 
it is also possible to take into account the type and different contamination states of the items 
to be rinsed in the selection of spray patterns. 

5 

[015] The spray channels each have two open ends where the open ends of the spray channels 
on one side are coupled to a first distributor and the open ends of the spray channels on the 
opposite side are coupled to a second distributor. Both the spray intensity and also the spray 
pattern is preferably regulated by means of a controlled pressure sequence and pressure 
10 control by means of the distributor. In this case, a plurality of different spray patterns can be 
generated according to a choice of rinsing program. It is possible to take into account the 
different contamination states and the type of items to be rinsed when selecting the spray 
patterns. 

15 [016] In a further preferred embodiment of the dishwasher machine with a spray device 
according to the present invention, the distributor is arranged so that it can be moved and 
preferably can be displaced in a to-and-fro movement in alternating direction. The to-and-fro 
movement of the distributor varies or regulates the pressure at which the rinsing liquid is 
supplied to the spray channels. More appropriately, the distributor has at least one opening for 

20 this purpose through which, in a certain position of the distributor, rinsing liquid can be 
supplied in a pressurised manner via one open end of the spray channel. If the opening is 
located before the open end of the spray channel, the pressurised rinsing liquid can enter into 
the spray channel in an unhindered manner through the distributor. When the opening is 
located adjacent to the open end of the spray channel as a result of a lateral displacement of 

25 the distributor, no rinsing liquid can enter into the spray channel through the distributor. 

[017] The to-and-fro movement of the distributor accordingly has the effect that the opening 
is either located completely or partly in front of the open end of the spray channel and thereby 
more or less rinsing liquid accordingly enters into the spray channel through the distributor. 
30 At the same time, the movement of the distributor can be adjusted in such a manner than the 
opening is located completely adjacent to the open end of the spray channel and thus no 
rinsing liquid enters into the spray channel through the distributor. 
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[018] In a further preferred embodiment of the dishwasher with a spray device according to 
the present invention, a distributor is provided both at the first open end of the at least one 
spray channel and at the second open end of the at least one spray channel, regulating the 
5 supply of rinsing liquid to the spray channel. In this way, pressurised rinsing liquid can be 
supplied to the two ends of the tubular spray channel independently of one another. The 
supply of rinsing liquid to the spray channel is accomplished by a pumping device, such as the 
circulating pump of the dishwasher, for example. 

10 [019] More appropriately, the pressure at which the rinsing liquid is supplied to the spray 
channel via its one end or via its two ends is variable. As desired, the pressure for the supply 
of rinsing liquid via only one end of the spray channel or the pressure for the supply of rinsing 
liquid via both ends of the spray channel can be varied. For this purpose, it is especially 
advantageous if a number of spray channels is provided whose first open end is each coupled 

15 to a first distributor and whose second open end is each coupled to a second distributor. It is 
further advantageous if the pressure at which the rinsing liquid is supplied to the distributor or 
the distributors and then the spray channel is variable. A larger spectrum of spray patterns can 
thereby be produced. 

20 [020] Advantageously, at least one distributor can be driven to move preferably periodically 
by means of a drive. The to-and-fro movement of the distributor for example in alternating 
directions and therefore the position of the openings of the supply of rinsing liquid to the 
spray channels can thereby be exactly controlled. The drive is more appropriate a rotary disk 
and a cam disposed thereon which engages in a drive slot formed in the distributor. 

25 

[021] In the configuration of the spray channel it has proved to be particularly advantageous if 
the spray channel is tubular and the openings for the passage of the rinsing liquid are 
constructed over a certain arc segment on the side of the spray channel directed towards the 
interior of the rinsing container. The spray jets can thereby emerge in different directions from 
30 the openings. 
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[022] In order to configure the rinsing liquid as optimally as possible inside the rinsing 
container, the shape and/or the number of openings for the passage of the rinsing liquid and 
the spray patterns produced are preferably determined such that the desired rinsing is achieved 
in the interior of the rinsing container. In this case, a spray distribution which is as uniform as 
5 possible or a non-uniform spray distribution can be strived for where certain areas in the 
rinsing container can be rinsed more vigorously than others. 

[023] In a particularly advantageous embodiment of the dishwasher according to the 
invention, the rinsing container is constructed as trough-like and a number of spray channels 

10 aligned preferably parallel to one another is arranged in the bottom of the rinsing container. In 
principle, the number of spray channels is determined by the volume of the rinsing container 
or the area of the dishwasher base. The installation of a plurality of spray channels promotes a 
uniform spray distribution of the rinsing liquid in the rinsing container and prevents any 
"shading" of spray jets by the items to be rinsed. The bottom of the rinsing container can be 

15 shaped such that the spray channels lie on different planes and a plurality of spray planes is 
formed. 

[024] The spray channel can preferably be fixedly arranged by means of a clamping device in 
the bottom, top and/or wall area of the rinsing container. The spray channel can thereby be 
20 removed from the rinsing container if necessary to free it from deposits for example, or to 
replace it by another spray channel having different openings for the escape of rinsing liquid 
to obtain a different spray pattern. 

[025] The side of the spray channel directed towards the interior of the rinsing container can 
25 also be formed by the top, the wall and/or the bottom of the rinsing container, where the top, 
the wall and/or the bottom has openings for passage of the rinsing liquid in the area of the 
spray channel. In this embodiment, at least the side of the spray channel directed towards the 
interior of the rinsing container and the top, wall and/or bottom of the rinsing container is 
constructed in one piece. Since the rinsing containers are usually made of plastic, the openings 
30 for passage of the rinsing liquid can either be inserted subsequently or provided during 
manufacture of the rinsing container. In addition, the entire spray channel with the top, the 
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wall and/or the bottom of the rinsing container can be constructed in one piece and provided 
with the manufacture of the rinsing container. 

[026] The present invention is explained in detailed hereinafter using a preferred exemplary 
5 embodiment with reference to the appended drawing. The drawing shows a perspective view 
of a spray device such as can be used for example in a dishwasher according to the present 
invention. 

[027] In the embodiment shown in the drawing, a plurality of tubular spray channels 3 are 
arranged substantially parallel to one another in the bottom 2 of the rinsing container 1. For a 
better overview the dimensions of the rinsing container 1 are indicated by the dashed lines. 
Openings 9 for passage of the rinsing liquid from the spray channel 3 into the interior of the 
rinsing container 1 are provided in the spray channels 3. The openings 4 are constructed on a 
certain arc segment on the side of spray channel directed towards the interior of the rinsing 
container so that spray jets (not shown) emerge in different directions from the openings 4. 
Since the openings 4 are distributed over the entire length of the spray channels 3, the 
possibility of the spray jets being "shaded" by items to be rinsed is reduced. Even if items to 
be rinsed are placed directly on the spray channel 3, spray jets can still emerge from the spray 
channel 3 into the rinsing container 1 at other positions. 

[028] The spray channels 3 each have two open ends wherein the open ends of the spray 
channels 3 on one side open into a first distributor 5 and the open ends of the spray channels 3 
on the opposite end open into a second distributor. For a better overview the drawing shows 
only one distributor 5 which however has the same function and the same structure as the 
opposite distributor which is not shown. 

[029] The distributor 5 is arranged so that it can be moved and can be set in a periodic to-and- 
fro motion by means of a drive 7, 8, 9 in alternating directions which are indicated by the 
double arrow A in the drawing. The distributor 5 has a plurality of openings 6 through which 
30 rinsing liquid can enter into the spray channels 3 at certain positions of the distributor 5. The 
pressure and quantity of rinsing liquid supplied to the spray channels 3 is varied or regulated 
by the to-and-fro movement of the distributor 5. If an opening 6 is located in front of the open 
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end of a spray channel 3, the pressurised rinsing liquid can enter into the spray channel 3 
through the distributor 5 in an unhindered manner. If the opening 6 is located completely 
adjacent to the open end of the spray channel 3 as a result of a lateral displacement of the 
distributor 5, no rinsing liquid can enter into the spray channel 3 through the distributor 5. 

5 

[030] The to-and-fro movement of the distributor 5 accordingly has the effect that the opening 
6 is located either completely or partly in front of the open end of the spray channel 3 and thus 
more or less rinsing liquid enters into the spray channel 3 through the distributor 5. At the 
same time, the movement of the distributor 5 can be adjusted so that the opening 6 is located 

10 completely adjacent to the open end of the spray channel 3 and thus no rinsing liquid can enter 
into the spray channel 3 through the distributor 5. In this way, individual spray channels 3 or 
groups of spray channels 3 can be controlled separately, i.e. individual spray channels 3 or 
groups of spray channels 3 can be regulated by means of the distributor 5 in such a way that 
they jointly produce specific spray patterns. Furthermore, individual spray channels 3 or 

15 groups of spray channels 3 can be activated or deactivated, i.e. rinsing liquid can be supplied 
or the supply of rinsing liquid can be cut off. 

[031] The drive of the distributor 5 comprises a rotary disk 7 and a cam 9 located thereon 
which engages in a drive slot 9 constructed in the distributor 5. Whilst the rotary disk turns in 

20 one direction, the cam 8 accomplishes a vertical up-and-down movement in the drive slot 9 
and effects a horizontal to-and-fro movement of the distributor 5 in the alternating directions 
of the double arrow A. The drive 7, 8, 9 can, for example, be operated by a separate electric 
motor or by an impeller driven by the flow of rinsing liquid. As a result of the to-and-fro 
movement of the distributor 5 operated by the drive 7, 8, 9, the position of the openings or the 

25 supply of rinsing liquid to the spray channels 3 can be exactly controlled. 

[032] The spray channels 3 can be arranged on the bottom 2 of the rinsing container 1 or 
integrated in the bottom 2 of the rinsing container 1. In this case, the spray channels 3 can be 
detachably affixed to the rinsing container 1, for example, by means of a clamping 
30 connection. It is thereby possible to remove the spray channels 3 if required to free them from 
deposits for example or to replace them by other spray channels 3. 
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[033] However, it is also possible that the side of the spray channels 3 directed towards the 
interior of the rinsing container 1 is formed by the bottom 2 of the rinsing container 1 itself, 
where the bottom 2 has openings 4 for the passage of rinsing liquid in the area of the spray 
channels 3. In addition, the other walls of the spray channel 4 and therefore the spray channels 
5 3 can all be constructed in one piece with the bottom 2 of the rinsing container 1, where the 
openings 4 for passage of the rinsing liquid are either inserted subsequently or provided 
during manufacture of the rinsing container 1. 

[034] Reference list 

10 
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Rinsing container 
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Bottom of rinsing container 
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Spray channels 
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Openings for passage of the rinsing liquid from the spray channel 3 


15 [039] 
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Distributor 
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Openings in the distributor 5 for the pressurised rinsing liquid 
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Rotary disk of the drive for the distributor 5 
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Cam on the rotary disk 7 
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20 [044] 
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Directions of movement of the distributor 5 
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